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Main Body 1  $-    $-   Aluminum 6061
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Center Shaft 1 $17.05 $17.05 Delrin Copolymer
Fin 2 $1.49 $2.99 Delrin
Handle Arm 1 $2.70 $2.70 Aluminum 6061
Handle Grip 1 $0.60 $0.60 Delrin
Grip Bolt 1 $0.36 $0.36 18-8 Stainless Steel
Bolt 11 $0.10 $1.05 18-8 Stainless Steel
Nut 10 $0.04 $0.43 18-8 Stainless Steel
Spring 1 $0.30 $0.30 302 Stainless Steel
Guide Rod 1 $0.06 $0.06 Aluminum Wire
O-Ring 2 $1.55 $3.09 Silicone
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Part Units Unit Cost Total Cost Order Quantity SKU Material
Main Body 1 -$          -$          Aluminum 6061
Face Plate A 1 -$          -$          Aluminum 6061
Face Plate B 1 -$          -$          Aluminum 6061
Center Shaft 1 17.0450$ 17.0450$ 1 8497K491 Delrin Copolymer
Fin 2 1.4938$    2.9875$    8739K87 Delrin
Handle Arm 1 2.6950$    2.6950$    6 4490T21 Aluminum 6061
Handle Grip 1 0.5967$    0.5967$    15 8572K25 Delrin
Grip Bolt 1 0.3568$    0.3568$    25 92198A628 18-8 Stainless Steel
Bolt 11 0.0959$    1.0549$    100 92240A540 18-8 Stainless Steel
Nut 10 0.0431$    0.4310$    100 91845A029 18-8 Stainless Steel
Spring 1 0.2962$    0.2962$    50 9663K15 302 Stainless Steel
Guide Rod 1 0.0567$    0.0567$    316.8 8904K75 Aluminum Wire
O-Ring 2 1.5460$    3.0920$    5 9396K235 Silicone
Seal 1 1.6660$    1.6660$    5 93303A111 Aramid/Buna-N
Total 30.2778$ 
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 Routing Sheet 
Date:_____________ 
Sheet ____ of ____ 
Part Name:_______Main Body_______ 
Part #:________________________ 
Lot Size: ____________ 
Material: _Cast Aluminum_ 
Team Name:___________________ 
Op# Operator Machine Feature Operation/Notes 
Actual Setup 
Time (min) 
Actual Run 
Time (min) 
10  Kent Vertical 
Mill 
 Face contact areas   
20  Turret Drill  Tap input and output connections   
30  Haas CNC Lathe  Bore interior cavity   
40  Kent Vertical 
Mill 
 Mill O-ring slot 
Drill bolt holes 
  
       
       
       
       
       
       
    
Total Time 
  
 
Total Actual Run Time:_______________________ 
  
7
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Operation Sheet 
Machine____Kent Vertical Mill____ 
Operation # __010____ 
Operation Name: ____Face Top and Bottom__________ 
 
 
 
 
 
 
Part Name ___Main Body______ 
Part # _________________ 
Operation Name: _____Face Top and Bottom_________ 
 
 
Operation Steps: 
1. Fixture part to mill 
2. Make finishing pass across top surface 
3. Turn part over in fixture and reclamp 
4. Face the remaining side 
 
Notes: 
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Operation Sheet 
Machine____Turret Drill____ 
Operation # __020____ 
Operation Name: ____Tap Input and Output__________ 
 
 
 
 
 
 
Part Name ___Main Body______ 
Part # _________________ 
Operation Name: _____Tap Input and Output_________ 
 
 
Operation Steps: 
5. Clamp part in turret drill vice with one connection 
facing upwards 
6. Index turret to large diameter tap 
7. Tap hole 
8. Reposition the part with other connection facing 
upwards 
9. Tap the remaining hole 
 
Notes: 
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Operation Sheet 
Machine____Haas CNC Lathe____ 
Operation # __030____ 
Operation Name: ____Bore Inner Cavity__________ 
 
 
 
 
 
 
Part Name ___Main Body______ 
Part # _________________ 
Operation Name: _____Bore Inner Cavity_________ 
 
 
Operation Steps: 
10. Secure part in lathe fixture 
11. Run the CNC program 
12. Leave part fixture in lathe for next operation 
 
Notes: 
 
Make sure the lathe is set to the correct program 
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Operation Sheet 
Machine____Haas CNC Lathe____ 
Operation # __040____ 
Operation Name: ____Cut O-ring Slots__________ 
 
 
 
 
 
 
Part Name ___Main Body______ 
Part # _________________ 
Operation Name: _____Cut O-ring Slots_________ 
 
 
Operation Steps: 
13. Part should be in lathe from previous operation 
14. Change lathe to run second program 
15. Run CNC program 
16. Turn part around in fixture 
17. Run the CNC program again 
 
Notes: 
 
Make sure the lathe is set to the correct program 
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  Routing Sheet 
Date:_____________ 
Sheet ____ of ____ 
Part Name:__________Face Plate__________ 
Part #:________________________ 
Lot Size: ____________ 
Material: __6061 Aluminum__ 
Team Name:___________________ 
Op# Operator Machine Feature Operation/Notes 
Actual Setup 
Time (min) 
Actual Run 
Time (min) 
10A  Haas Mini Mill  Mill interior shaft guides   
10B  Haas Mini Mill  Mill center shaft through hole 
(Only on half of the face plates) 
  
20  Haas Mini Mill  Mill outer side of face plate   
       
       
       
       
       
       
       
    
Total Time 
  
 
Total Actual Run Time:_______________________ 
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Operation Sheet 
Machine____Haas CNC Mill____ 
Operation # __010____ 
Operation Name: ____Mill Interior of Face Plate__________ 
 
 
 
 
 
 
Part Name ___Face Plate______ 
Part # _________________ 
Operation Name: _____Mill Interior of Face Plate_________ 
 
 
Operation Steps: 
18. Place part in mill fixture 
19. Run the CNC code 
 
 
Notes: 
 
The fixture has spots for two parts, one is for Operation 010 
and one for Operation 020. There should be parts in both 
positions for each run. 
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Operation Sheet 
Machine____Haas CNC Mill____ 
Operation # __020____ 
Operation Name: ____Mill Exterior of Face Plate__________ 
 
 
 
 
 
 
Part Name ___Face Plate______ 
Part # _________________ 
Operation Name: _____Mill Exterior of Face Plate_________ 
 
 
Operation Steps: 
20. Turn part over and place in second fixture spot 
21. Run the CNC code 
 
 
Notes: 
 
The fixture has spots for two parts, one is for Operation 010 
and one for Operation 020. There should be parts in both 
positions for each run. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
7
7
 
  Routing Sheet 
Date:_____________ 
Sheet ____ of ____ 
Part Name:______Center Shaft___________ 
Part #:________________________ 
Lot Size: ____________ 
Material: ________Delrin______ 
Team Name:___________________ 
Op# Operator Machine Feature Operation/Notes 
Actual Setup 
Time (min) 
Actual Run 
Time (min) 
10  Cut-off Saw  Rough cut to length  3 
20  LeBlonde Lathe  Face one side 
Turn large diameter and bottom 
  
30  LeBlonde Lathe  Face other side 
Turn small shaft 
  
40  Kent Vertical 
Mill 
 Mill square head on shaft 
Mill set screw contact spot 
  
50  Kent Vertical 
Mill 
 Mill slot through base   
       
       
       
       
       
    
Total Time 
  
 
Total Actual Run Time:_______________________ 
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Operation Sheet 
Machine____Cut-Off Saw____ 
Operation # __010____ 
Operation Name: ____Rough Cut to Length__________ 
 
 
 
 
 
 
Part Name ___Center Shaft______ 
Part # _________________ 
Operation Name: _____Rough Cut to Length_________ 
 
 
Operation Steps: 
22. Clamp rod into vice 
23. Cut through slowly with slight pressure at the high 
speed setting 
 
 
Notes: 
 
Make sure coolant is running 
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Operation Sheet 
Machine____LeBlonde Lathe____ 
Operation # __020____ 
Operation Name: ____Face and Turn Bottom__________ 
 
 
 
 
 
 
Part Name ___Center Shaft______ 
Part # _________________ 
Operation Name: _____Face and Turn Bottom_________ 
 
 
Operation Steps: 
24. Clamp tightly in chuck with about 3” sticking out 
25. Face end 
26. Turn to large diameter 
27. Turn small diameter and draw tool straight outwards 
with cross slide 
 
 
Notes: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
8
0
 
  
 
 
 
 
Operation Sheet 
Machine____LeBlonde Lathe____ 
Operation # __030____ 
Operation Name: ____Face and Turn Handle Shaft__________ 
 
 
 
 
 
 
Part Name ___Center Shaft______ 
Part # _________________ 
Operation Name: _____Face and Turn Handle Shaft_________ 
 
 
Operation Steps: 
28. Clamp tightly in chuck with about 2.5” sticking out 
29. Face end 
30. Turn to large diameter 
31. Turn shaft diameter and draw tool straight outwards 
with cross slide 
 
 
Notes: 
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Operation Sheet 
Machine____Kent Vertical Mill____ 
Operation # __040____ 
Operation Name: ____Mill Square on Shaft End__________ 
 
 
 
 
 
 
Part Name ___Center Shaft______ 
Part # _________________ 
Operation Name: _____Mill Square on Shaft End_________ 
 
 
Operation Steps: 
32. Fixture sideways in mill vice on v-block with shaft 
sticking out of the vice to the right side 
33. Mill a flat on the top of the shaft 
34. Turn the shaft 90° along its axis and repeat until all 
four sides have been cut 
35. After milling the last flat, mill the set screw spot 
 
 
Notes: 
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Operation Sheet 
Machine____Kent Vertical Mill____ 
Operation # __050____ 
Operation Name: ____Mill Slot Through Base__________ 
 
 
 
 
 
 
Part Name ___Center Shaft______ 
Part # _________________ 
Operation Name: _____Mill Slot Through Base_________ 
 
 
Operation Steps: 
36. Fixture the center shaft in the mill vice on a v-block, 
alignment with the square head is not crucial 
37. Make cutting passes back and forth along the part 
axis at a DOC of 0.150” until at least halfway through 
part. 
38. Turn part over and align as closely as possible. 
39. Continue milling slot at 0.150” DOC until slot is 
completed 
 
 
Notes: 
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  Routing Sheet 
Date:_____________ 
Sheet ____ of ____ 
Part Name:__________Fin__________________ 
Part #:________________________ 
Lot Size: ____________ 
Material: _______Delrin_________ 
Team Name:___________________ 
Op# Operator Machine Feature Operation/Notes 
Actual Setup 
Time (min) 
Actual Run 
Time (min) 
10  Kent Vertical 
Mill 
 Mill Fin to size   
20  Drill press 
Kent Mill 
 Drill through hole 
Mill slot 
  
30  Kent Vertical 
Mill 
 Chamfer   
       
       
       
       
       
       
       
    
Total Time 
  
 
Total Actual Run Time:_______________________ 
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Operation Sheet 
Machine____Kent Vertical Mill____ 
Operation # __010____ 
Operation Name: ____Mill Fins to Size__________ 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Part Name _____Fin______ 
Part # _________________ 
Operation Name: _____Mill Fins to Size_________ 
 
 
Operation Steps: 
40. Fixture block into vice 
41. Face .020” off top 
 
 
Notes: 
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Operation Sheet 
Machine____Kent Vertical Mill____ 
Operation # __020____ 
Operation Name: ____Drill Through Hole and Mill Slot___ 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Part Name _____Fin______ 
Part # _________________ 
Operation Name:   Drill Through Hole and Mill Slot 
 
 
Operation Steps: 
42. Fixture block into vice 
43. Mill slot with 0.100” DOC passes to a depth of 0.600” 
44. Fixture into drill press vice with slot facing 
downwards 
45. Drill through with #44 drill bit making sure to 
frequently retract the drill to clear chips 
 
 
Notes: 
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Operation Sheet 
Machine____Kent Vertical Mill____ 
Operation # __030____ 
Operation Name: ____Chamfer__________ 
 
 
 
 
 
 
 
 
 
 
 
 
 
Part Name _____Fin______ 
Part # _________________ 
Operation Name: _____Chamfer_________ 
 
 
Operation Steps: 
46. Fixture in mill vice with slot facing downward 
47. Using a drill end mill bit, chamfer both top edges in 
one pass each 
 
 
Notes: 
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  Routing Sheet 
Date:_____________ 
Sheet ____ of ____ 
Part Name:__________Handle Arm________ 
Part #:________________________ 
Lot Size: ____________ 
Material: __6061 Aluminum__ 
Team Name:___________________ 
Op# Operator Machine Feature Operation/Notes 
Actual Setup 
Time (min) 
Actual Run 
Time (min) 
10  Kent Vertical 
Mill 
 Mill contour of handle 
Engrave text 
  
20  Drill Press  Drill through holes   
30  Broacher  Broach square hole   
40  Drill Press  Drill  and Tap Set Screw hole   
       
       
       
       
       
       
    
Total Time 
  
 
Total Actual Run Time:_______________________ 
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Operation Sheet 
Machine____Kent Vertical Mill____ 
Operation # __010____ 
Operation Name: ____Mill Contour of Handle__________ 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Part Name ___Handle Arm______ 
Part # _________________ 
Operation Name: _____Mill Contour of Handle_________ 
 
 
Operation Steps: 
48. Fixture part in vice 
49. Run CNC code 
 
 
Notes: 
 
The mill is programmed to make the contour of the handle 
and engrave “Cal Poly SLO Manufacturing Engineering” onto 
the handle 
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Operation Sheet 
Machine____Drill Press____ 
Operation # __020____ 
Operation Name: ____Drill Through Holes__________ 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Part Name ___Handle Arm______ 
Part # _________________ 
Operation Name: _____Drill Through Holes_________ 
 
 
Operation Steps: 
50. Clamp into drill press vice 
51. Drill both through holes 
 
 
Notes: 
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Operation Sheet 
Machine____Broacher____ 
Operation # __030____ 
Operation Name: ____Broach Square Hole__________ 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Part Name ___Handle Arm______ 
Part # _________________ 
Operation Name: _____Broach Square Hole_________ 
 
 
Operation Steps: 
52. Secure part on broacher and attach broaching bar to 
machine through the large hole 
53. Run the broacher 
 
 
Notes: 
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Operation Sheet 
Machine____Drill Press____ 
Operation # __040____ 
Operation Name: ____Drill and Tap Set Screw Hole__________ 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Part Name ___Handle Arm______ 
Part # _________________ 
Operation Name: _____Drill and Tap Set Screw Hole_________ 
 
 
Operation Steps: 
54. Clamp into drill press vice 
55. Drill through the side of the handle arm into to 
square hole 
 
 
Notes: 
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  Routing Sheet 
Date:_____________ 
Sheet ____ of ____ 
Part Name:_______Handle Grip__________ 
Part #:________________________ 
Lot Size: ____________ 
Material: _______Delrin  _______ 
Team Name:___________________ 
Op# Operator Machine Feature Operation/Notes 
Actual Setup 
Time (min) 
Actual Run 
Time (min) 
10  Cut-off Saw  Rough cut to length   
20  Centerless 
Grinder 
 Grind to diameter   
30  Turret Drill  Drill and tap hole   
40  LeBlonde Lathe  Chamfer edges   
       
       
       
       
       
       
    
Total Time 
  
 
Total Actual Run Time:_______________________ 
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Operation Sheet 
Machine____Cut-Off Saw____ 
Operation # __010____ 
Operation Name: ____Rough Cut to Length__________ 
 
 
 
 
 
 
Part Name ___Handle Grip______ 
Part # _________________ 
Operation Name: _____Rough Cut to Length_________ 
 
 
Operation Steps: 
56. Clamp into saw vice 
57. Cut slowly with the coolant on 
 
Notes: 
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Operation Sheet 
Machine____Centerless Grinder____ 
Operation # __020____ 
Operation Name: ____Grind to Diameter__________ 
 
 
 
 
 
 
Part Name ___Handle Grip______ 
Part # _________________ 
Operation Name: _____Grind to Diameter_________ 
 
 
Operation Steps: 
58. Place part into centerless grinder 
59. Retrieve finished part as it exits the machine 
 
Notes: 
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Operation Sheet 
Machine____Turret Drill____ 
Operation # __030____ 
Operation Name: ____Drill and Tap Hole__________ 
 
 
 
 
 
 
Part Name ___Handle Grip______ 
Part # _________________ 
Operation Name: _____Drill and Tap Hole_________ 
 
 
Operation Steps: 
60. Clamp part into vice on turret drill 
61. Index turret to drill bit 
62. Drill hole to specified depth 
63. Index turret to tapping bit 
64. Tap hole 
 
Notes: 
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Operation Sheet 
Machine____LeBlonde Lathe____ 
Operation # __040____ 
Operation Name: ____Chamfer Edges__________ 
 
 
 
 
 
 
Part Name ___Handle Grip______ 
Part # _________________ 
Operation Name: _____Chamfer Edges_________ 
 
 
Operation Steps: 
65. Clamp part into lathe chuck 
66. Cut chamfer in first side 
67. Turn part over and reclamp in chuck 
68. Cut final chamfer 
 
Notes: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Appendix F: Pictures 




Appendix G: CNC Code 
Face Plate Interior
% 
O1440 
(Face Plate Back New) 
(Coordinate System: center of 
circle on top face) 
(program will face at z=0) 
G90 G80 G40 G54 
(Facing Top Surface) 
T1M06 (2" face mill, 4 flutes, WC) 
S2400M03 
G00X-2.75Y-4.25 
G43Z.5H01M08 
G01Z0.F8. 
X-2.25 
X-1.Y-3. 
X1. 
X2.5987Y-2. 
X-2.5987 
X-2.958Y-1. 
X2.958 
X3.Y0. 
X-3. 
X-2.958Y1. 
X2.958 
X2.5987Y2. 
X-2.5987 
X-1.Y3. 
X1. 
Z.5 
(Milling slot for o-ring) 
T2M06 (3/16" ball end mill, 2 
flutes, HSS) 
S6400M03 
G00X-2.2538Y0. 
G43Z.5H02M08 
Z.4325 
G01Z-.0675F10. 
G02X-2.2538Y0.I2.2538J0.F30. 
G01Z.5 
M00 
(Milling Pocket) 
T3M06 (1" end mill, 2 flutes, HSS) 
S1200M03 
G00X-.6875Y0. 
G43Z.5H03M08 
G01Z-.075F5. 
G03X-.6875Y0.I.2375J0.F20. 
G01X-.9375 
G03X-.9375Y0.I.4875J0. 
X-.9375Y0.I.4875J0. 
G01X-.6875 
Z-.15F5. 
G03X-.6875Y0.I.2375J0.F20. 
G01X-.9375 
G03X-.9375Y0.I.4875J0. 
X-.9375Y0.I.4875J0. 
G01X-.6875 
Z-.225F5. 
G03X-.6875Y0.I.2375J0.F20. 
G01X-.9375 
G03X-.9375Y0.I.4875J0. 
X-.9375Y0.I.4875J0. 
G01X-.6875 
Z-.3F5. 
G03X-.6875Y0.I.2375J0.F20. 
G01X-.9375 
G03X-.9375Y0.I.4875J0. 
X-.9375Y0.I.4875J0. 
G01X-.6875 
Z-.375F5. 
G03X-.6875Y0.I.2375J0.F20. 
G01X-.9375 
G03X-.9375Y0.I.4875J0. 
X-.9375Y0.I.4875J0. 
G01X-.6875 
Z-.45F5. 
G03X-.6875Y0.I.2375J0.F20. 
G01X-.9375 
G03X-.9375Y0.I.4875J0. 
X-.9375Y0.I.4875J0. 
G01X-.6875 
Z-.5F5. 
G03X-.6875Y0.I.2375J0.F20. 
G01X-.9375 
G03X-.9375Y0.I.4875J0. 
X-.9375Y0.I.4875J0. 
G01Z.5 
(Drilling 5 Holes)  
T10 M06 (Center drill)  
S3000 M03  
G00 x0.8343 y-2.5679  
G43 Z1. H10 M08  
G81 x0.8343 y-2.5679 Z-0.1 R0.5 F5.  
y-1.587 x-2.1843  
y1.587  
y2.5679 x0.8343  
y0. x2.7  
G80  
G00 Z1.  
T15 M06 (1/8" Drill HSS)  
S9000 M03  
G00 y-2.5679 x0.8343  
G43 Z1. H15 M08  
G81 y-2.5679 x0.8343 z-0.45 R0.5 
F10.  
y-1.587 x-2.1843  
y1.587  
y2.5679 x0.8343  
y0. x2.7  
G80 
G00 Z1.  
T16 M06 (1/4" Drill HSS)  
S4800 M03  
G00 y-2.5679 x0.8343  
G43 Z1. H16 M08  
G81 y-2.5679 x0.8343 Z-0.45 R0.5 
F10.  
y-1.587 x-2.1843  
y1.587  
y2.5679 x0.8343  
y0. x2.7  
G80  
G00 Z1.  
M30  
% 
Face Plate Exterior
% 
O1444 
(Face Plate Front Flat/New) 
(Part is located at bottom and 
center of hole opposite pocket) 
G90 G80 G40 G54 
(Facing) 
T3M06 (1" end mill, 2 flutes, HSS) 
S1200M03 
G00X1.325Y-.866 
G43Z1.H03M08 
G01Z.65F5. 
Y.866F20. 
G03X1.325Y-.866I1.375J-.866 
G01X1.7 
Y1.7321 
G03X1.7Y-1.7321I1.J-1.7321 
G01Y-.866 
X2.45 
Y2.7386 
G03X2.45Y-2.7386I.25J-2.7386 
G01Y-.866 
X3.2 
Y3.5 
X2.7 
G03X2.7Y-3.5I0.J-3.5 
G01X3.2 
Y-.866 
X1.325 
Z.625F5. 
Y.866F20. 
G03X1.325Y-.866I1.375J-.866 
G01X1.7 
Y1.7321 
G03X1.7Y-1.7321I1.J-1.7321 
G01Y-.866 
X2.45 
Y2.7386 
G03X2.45Y-2.7386I.25J-2.7386 
G01Y-.866 
X3.2 
Y3.5 
X2.7 
G03X2.7Y-3.5I0.J-3.5 
G01X3.2 
Y-.866 
X.4813Y-.8472 
Z.525F5. 
G02X.4813Y.8472I2.6687J.8472F20. 
G03X.4812Y-.8472I2.2187J-.8472 
G01X.8387Y-.7337 
G02X2.45Y2.3218I2.3113J.7337 
G01Y2.7386 
G03X2.45Y-2.7386I.25J-2.7386 
G01Y-2.3218 
G02X.8387Y-.7337I.7J2.3218 
G01X1.5535Y-.5068 
G02X3.2Y1.6743I1.5965J.5068 
G01Y3.5 
X2.7 
G03X2.7Y-3.5I0.J-3.5 
G01X3.2 
Y-1.6743 
G02X1.5535Y-.5068I-.05J1.6743 
G01X.4813Y-.8472 
Z.425F5. 
G02X.4813Y.8472I2.6687J.8472F20. 
G03X.4812Y-.8472I2.2187J-.8472 
G01X.8387Y-.7337 
G02X2.45Y2.3218I2.3113J.7337 
G01Y2.7386 
G03X2.45Y-2.7386I.25J-2.7386 
G01Y-2.3218 
G02X.8387Y-.7337I.7J2.3218 
G01X1.5535Y-.5068 
G02X3.2Y1.6743I1.5965J.5068 
G01Y3.5 
X2.7 
G03X2.7Y-3.5I0.J-3.5 
G01X3.2 
Y-1.6743 
G02X1.5535Y-.5068I-.05J1.6743 
G01X.4813Y-.8472 
Z.325F5. 
G02X.4813Y.8472I2.6687J.8472F20. 
G03X.4812Y-.8472I2.2187J-.8472 
G01X.8387Y-.7337 
G02X2.45Y2.3218I2.3113J.7337 
G01Y2.7386 
G03X2.45Y-2.7386I.25J-2.7386 
G01Y-2.3218 
G02X.8387Y-.7337I.7J2.3218 
G01X1.5535Y-.5068 
G02X3.2Y1.6743I1.5965J.5068 
G01Y3.5 
X2.7 
G03X2.7Y-3.5I0.J-3.5 
G01X3.2 
Y-1.6743 
G02X1.5535Y-.5068I-.05J1.6743 
G01X.4813Y-.8472 
Z.25F5. 
G02X.4812Y.8472I2.6687J.8472F20. 
G03X.4812Y-.8472I2.2188J-.8472 
G01X.8387Y-.7337 
G02X2.45Y2.3218I2.3113J.7337 
G01Y2.7386 
G03X2.45Y-2.7386I.25J-2.7386 
G01Y-2.3218 
G02X.8387Y-.7337I.7J2.3218 
G01X1.5535Y-.5068 
G02X3.2Y1.6743I1.5965J.5068 
G01Y3.5 
X2.7 
G03X2.7Y-3.5I0.J-3.5 
G01X3.2 
Y-1.6743 
G02X1.5535Y-.5068I-.05J1.6743 
G01Z.75 
X1.5536Y-.5069 
G03X1.8783Y-1.0901I1.5964J.5069 
G01X3.2Y-3.4641 
Z.15F5. 
G02X2.7784Y-3.4996I-
.5104J3.5445F20. 
G01X3.2Y-3.5 
Y-3.4641 
Z.05F5. 
G02X2.9368Y-3.492I-.5J3.4641F20. 
G01X2.7782Y-3.4991 
X2.6995 
X2.7Y-3.5 
X3.2 
Y-3.4641 
G02X2.9368Y-3.492I-.5J3.4641 
G01X2.7782Y-3.4991 
X2.7125 
X2.7Y-3.5 
Z0.F5. 
X3.2F20. 
Y-3.4641 
G02X2.7Y-3.5I-.5J3.4641 
G01Z.75 
X2.7125Y-1.6168 
G02X2.7341Y1.6225I.4375J1.6168 
G01X2.7466Y3.4998 
Z.15F5. 
G02X3.2Y3.4641I-.048J-3.5116F20. 
G01Y3.5 
X2.7466Y3.4998 
X3.2Y3.5 
Z.05F5. 
X2.7383Y3.4999F20. 
G02X3.2Y3.4641I-.0404J-3.5172 
G01Y3.5 
Y3.4641 
Z0.F5. 
Y3.5F20. 
X2.7 
G02X3.2Y3.4641I0.J-3.5 
G01Z1. 
M00 
T3M06 
S1200M03 
G00X4.02Y-.8125 
G43Z1.H03M08 
G01Z.825F5. 
G03X4.02Y.8125I-1.32J.8125F20. 
G01Y-.8125 
X4.4458Y-1.0746 
G03X3.52Y1.8789I-1.7458J1.0746 
G01Y-1.8789 
G03X4.4458Y-1.0746I-.82J1.8789 
G01X4.8716Y-1.3366 
G03X3.02Y2.5298I-2.1716J1.3366 
G01Y-2.5298 
G03X4.8716Y-1.3366I-.32J2.5298 
X3.02Y2.5298I-2.1716J1.3366 
G01Y-2.5298 
G03X4.8716Y-1.3366I-.32J2.5298 
G01X4.02Y-.8125 
Z.775F5. 
G03X4.02Y.8125I-1.32J.8125F20. 
G01Y-.8125 
X4.4458Y-1.0746 
G03X3.52Y1.8789I-1.7458J1.0746 
G01Y-1.8789 
G03X4.4458Y-1.0746I-.82J1.8789 
G01X4.8716Y-1.3366 
G03X3.02Y2.5298I-2.1716J1.3366 
G01Y-2.5298 
G03X4.8716Y-1.3366I-.32J2.5298 
X3.02Y2.5298I-2.1716J1.3366 
G01Y-2.5298 
G03X4.8716Y-1.3366I-.32J2.5298 
G01X4.02Y-.8125 
Z.725F5. 
G03X4.02Y.8125I-1.32J.8125F20. 
G01Y-.8125 
X4.4458Y-1.0746 
G03X3.52Y1.8789I-1.7458J1.0746 
G01Y-1.8789 
G03X4.4458Y-1.0746I-.82J1.8789 
G01X4.8716Y-1.3366 
G03X3.02Y2.5298I-2.1716J1.3366 
G01Y-2.5298 
G03X4.8716Y-1.3366I-.32J2.5298 
X3.02Y2.5298I-2.1716J1.3366 
G01Y-2.5298 
G03X4.8716Y-1.3366I-.32J2.5298 
G01X4.02Y-.8125 
Z.675F5. 
G03X4.02Y.8125I-1.32J.8125F20. 
G01Y-.8125 
X4.4458Y-1.0746 
G03X3.52Y1.8789I-1.7458J1.0746 
G01Y-1.8789 
G03X4.4458Y-1.0746I-.82J1.8789 
G01X4.8716Y-1.3366 
G03X3.02Y2.5298I-2.1716J1.3366 
G01Y-2.5298 
G03X4.8716Y-1.3366I-.32J2.5298 
X3.02Y2.5298I-2.1716J1.3366 
G01Y-2.5298 
G03X4.8716Y-1.3366I-.32J2.5298 
G01X4.02Y.8125 
Z.625F5. 
Y-.8125F20. 
G03X4.02Y.8125I-1.32J.8125 
G01X3.52 
Y-1.8789 
G03X3.52Y1.8789I-.82J1.8789 
G01Y.8125 
X3.02 
Y-2.5298 
G03X3.02Y2.5298I-.32J2.5298 
G01Y-2.5298 
G03X3.02Y2.5298I-.32J2.5298 
G01Y.8125 
X4.6854Y-1.1611 
Z.575F5. 
G02X3.27Y-1.9213I-1.5354J1.1611F20. 
G01Y-2.2283 
G03X4.6854Y-1.1611I-.57J2.2283 
G01X4.486Y-1.0103 
G02X3.02Y-1.6699I-1.336J1.0103 
G01Y-2.5298 
G03X4.9012Y1.2873I-.32J2.5298 
G01X4.6854Y1.1611 
G03X3.27Y2.2283I-1.9854J-1.1611 
G01Y1.9213 
G02X4.6854Y1.1611I-.12J-1.9213 
G01X4.9012Y1.2873 
G03X3.02Y2.5298I-2.2012J-1.2873 
G01Y1.6699 
G02X4.486Y-1.0103I.13J-1.6699 
X3.02Y-1.6699I-1.336J1.0103 
G01Y-2.5298 
G03X3.02Y2.5298I-.32J2.5298 
G01Y1.6699 
G02X4.486Y-1.0103I.13J-1.6699 
G01X4.6854Y-1.1611 
Z.525F5. 
G02X3.27Y-1.9213I-1.5354J1.1611F20. 
G01Y-2.2283 
G03X4.6854Y-1.1611I-.57J2.2283 
G01X4.486Y-1.0103 
G02X3.02Y-1.6699I-1.336J1.0103 
G01Y-2.5298 
G03X4.9012Y1.2873I-.32J2.5298 
G01X4.6854Y1.1611 
G03X3.27Y2.2283I-1.9854J-1.1611 
G01Y1.9213 
G02X4.6854Y1.1611I-.12J-1.9213 
G01X4.9012Y1.2873 
G03X3.02Y2.5298I-2.2012J-1.2873 
G01Y1.6699 
G02X4.486Y-1.0103I.13J-1.6699 
X3.02Y-1.6699I-1.336J1.0103 
G01Y-2.5298 
G03X3.02Y2.5298I-.32J2.5298 
G01Y1.6699 
G02X4.486Y-1.0103I.13J-1.6699 
G01X4.6854Y-1.1611 
Z.475F5. 
G02X3.27Y-1.9213I-1.5354J1.1611F20. 
G01Y-2.2283 
G03X4.6854Y-1.1611I-.57J2.2283 
G01X4.486Y-1.0103 
G02X3.02Y-1.6699I-1.336J1.0103 
G01Y-2.5298 
G03X4.9012Y1.2873I-.32J2.5298 
G01X4.6854Y1.1611 
G03X3.27Y2.2283I-1.9854J-1.1611 
G01Y1.9213 
G02X4.6854Y1.1611I-.12J-1.9213 
G01X4.9012Y1.2873 
G03X3.02Y2.5298I-2.2012J-1.2873 
G01Y1.6699 
G02X4.486Y-1.0103I.13J-1.6699 
X3.02Y-1.6699I-1.336J1.0103 
G01Y-2.5298 
G03X3.02Y2.5298I-.32J2.5298 
G01Y1.6699 
G02X4.486Y-1.0103I.13J-1.6699 
G01X4.6854Y-1.1611 
Z.425F5. 
G02X3.27Y-1.9213I-1.5354J1.1611F20. 
G01Y-2.2283 
G03X4.6854Y-1.1611I-.57J2.2283 
G01X4.486Y-1.0103 
G02X3.02Y-1.6699I-1.336J1.0103 
G01Y-2.5298 
G03X4.9012Y1.2873I-.32J2.5298 
G01X4.6854Y1.1611 
G03X3.27Y2.2283I-1.9854J-1.1611 
G01Y1.9213 
G02X4.6854Y1.1611I-.12J-1.9213 
G01X4.9012Y1.2873 
G03X3.02Y2.5298I-2.2012J-1.2873 
G01Y1.6699 
G02X4.486Y-1.0103I.13J-1.6699 
X3.02Y-1.6699I-1.336J1.0103 
G01Y-2.5298 
G03X3.02Y2.5298I-.32J2.5298 
G01Y1.6699 
G02X4.486Y-1.0103I.13J-1.6699 
G01X4.6854Y-1.1611 
Z.375F5. 
G02X3.27Y-1.9213I-1.5354J1.1611F20. 
G01Y-2.2283 
G03X4.6854Y-1.1611I-.57J2.2283 
G01X4.486Y-1.0103 
G02X3.02Y-1.6699I-1.336J1.0103 
G01Y-2.5298 
G03X4.9012Y1.2873I-.32J2.5298 
G01X4.6854Y1.1611 
G03X3.27Y2.2283I-1.9854J-1.1611 
G01Y1.9213 
G02X4.6854Y1.1611I-.12J-1.9213 
G01X4.9012Y1.2873 
G03X3.02Y2.5298I-2.2012J-1.2873 
G01Y1.6699 
G02X4.486Y-1.0103I.13J-1.6699 
X3.02Y-1.6699I-1.336J1.0103 
G01Y-2.5298 
G03X3.02Y2.5298I-.32J2.5298 
G01Y1.6699 
G02X4.486Y-1.0103I.13J-1.6699 
G01X4.6854Y-1.1611 
Z.325F5. 
G02X3.27Y-1.9213I-1.5354J1.1611F20. 
G01Y-2.2283 
G03X4.6854Y-1.1611I-.57J2.2283 
G01X4.486Y-1.0103 
G02X3.02Y-1.6699I-1.336J1.0103 
G01Y-2.5298 
G03X4.9012Y1.2873I-.32J2.5298 
G01X4.6854Y1.1611 
G03X3.27Y2.2283I-1.9854J-1.1611 
G01Y1.9213 
G02X4.6854Y1.1611I-.12J-1.9213 
G01X4.9012Y1.2873 
G03X3.02Y2.5298I-2.2012J-1.2873 
G01Y1.6699 
G02X4.486Y-1.0103I.13J-1.6699 
X3.02Y-1.6699I-1.336J1.0103 
G01Y-2.5298 
G03X3.02Y2.5298I-.32J2.5298 
G01Y1.6699 
G02X4.486Y-1.0103I.13J-1.6699 
G01X4.6854Y-1.1611 
Z.275F5. 
G02X3.27Y-1.9213I-1.5354J1.1611F20. 
G01Y-2.2283 
G03X4.6854Y-1.1611I-.57J2.2283 
G01X4.486Y-1.0103 
G02X3.02Y-1.6699I-1.336J1.0103 
G01Y-2.5298 
G03X4.9012Y1.2873I-.32J2.5298 
G01X4.6854Y1.1611 
G03X3.27Y2.2283I-1.9854J-1.1611 
G01Y1.9213 
G02X4.6854Y1.1611I-.12J-1.9213 
G01X4.9012Y1.2873 
G03X3.02Y2.5298I-2.2012J-1.2873 
G01Y1.6699 
G02X4.486Y-1.0103I.13J-1.6699 
X3.02Y-1.6699I-1.336J1.0103 
G01Y-2.5298 
G03X3.02Y2.5298I-.32J2.5298 
G01Y1.6699 
G02X4.486Y-1.0103I.13J-1.6699 
G01X4.6854Y-1.1611 
Z.25F5. 
G02X3.27Y-1.9213I-1.5354J1.1611F20. 
G01Y-2.2283 
G03X4.6854Y-1.1611I-.57J2.2283 
G01X4.486Y-1.0103 
G02X3.02Y-1.6699I-1.336J1.0103 
G01Y-2.5298 
G03X4.9012Y1.2873I-.32J2.5298 
G01X4.6854Y1.1611 
G03X3.27Y2.2283I-1.9854J-1.1611 
G01Y1.9213 
G02X4.6854Y1.1611I-.12J-1.9213 
G01X4.9012Y1.2873 
G03X3.02Y2.5298I-2.2012J-1.2873 
G01Y1.6699 
G02X4.486Y-1.0103I.13J-1.6699 
X3.02Y-1.6699I-1.336J1.0103 
G01Y-2.5298 
G03X3.02Y2.5298I-.32J2.5298 
G01Y1.6699 
G02X4.486Y-1.0103I.13J-1.6699 
G01Z1. 
M30 
% 
Handle Arm Front
% 
O1446 
(handle_arm_front) 
G90G80G54G40 
(Facing top) 
T1M06 (1/2" HSS 2 flute end mill) 
S2400M03 
G00X-.201Y.201 
G43Z.25H01M08 
G01Z-.05F5. 
X6.301 
Y-.237 
X-.201 
Y-.675 
X6.301 
Y-1.113 
X-.201 
Y-1.551 
X6.301 
Y.201 
X-.201 
Y-1.551 
X6.301 
Z.25 
(Profiling) 
G00X-.201Y.201 
Z.2 
G01Z-.35 
X6.301 
X-.201 
Y-.237 
X-.1316 
G03X-.2Y-.55I.6816J-.313 
G01Y-.675 
X-.201 
Y-1.113 
X-.1316 
X-.201 
Y-1.551 
X6.301 
Y-1.113 
X6.2316 
G03X6.3Y-.8I-.6816J.313 
G01Y-.675 
X6.301 
Y-.237 
X6.2316 
G02X6.3Y-.55I-.6816J-.313 
G01Y-.8 
G02X5.55Y-1.55I-.75J0. 
G01X.55 
G02X-.2Y-.8I0.J.75 
G01Y-.55 
G02X.55Y.2I.75J0. 
G01X5.55 
G02X6.3Y-.55I0.J-.75 
G01Z.25 
G00X6.301Y.201 
Z.2 
G01Z-.35 
X-.201 
Y-1.551 
X6.301 
Y.201 
Z.25 
(Drill sequence) 
T3M06 (center drill) 
S6000M03 
G00X.55Y-.675 
G43Z.25H03M08 
G81X.55Y-.675Z-.2157R.2F10. 
X5.1129Y-.375 
X5.1171Y-.9744 
X5.7122Y-.9756 
X5.7179Y-.375 
G80 
G00Z.25 
T4M06 (1/8" drill) 
S9600M03 
G00X.55Y-.675 
G43Z.25H04M08 
G81X.55Y-.675Z-.6376R.2F10. 
X5.1129Y-.375 
X5.1171Y-.9744 
X5.7122Y-.9756 
X5.7179Y-.375 
G80 
G00Z.25 
T5M06 (1/4" drill) 
S4800M03 
G00X.55Y-.675 
G43Z.25H05M08 
G81X.55Y-.675Z-.6751R.2F10. 
X5.1129Y-.375 
X5.1171Y-.9744 
X5.7122Y-.9756 
X5.7179Y-.375 
G80 
G00Z.25 
T6M06 (3/8" drill) 
S3200M03 
G00X.55Y-.675 
G43Z.25H06M08 
G81X.55Y-.675Z-.7127R.2F10. 
G80 
G00Z.25 
(Profiling) 
T1M06 (1/2" HSS 2 flute end mill) 
S2400M03 
G00X5.3647Y-.625 
G43Z.25H01M08 
Z.2 
G01Z-.15F20. 
X5.4655 
X5.4645Y-.7251 
X5.3653 
Y-.7249 
X5.4645Y-.7251 
X5.4655Y-.625 
X5.3647 
X5.3653Y-.7249 
Y-.7251Z-.25 
X5.4645 
X5.4655Y-.625 
X5.3647 
X5.3653Y-.7249 
X5.4645Y-.7251 
X5.4655Y-.625 
X5.3647 
Z-.35 
X5.4655 
X5.4645Y-.7251 
X5.3653 
Y-.7249 
X5.4645Y-.7251 
X5.4655Y-.625 
X5.3647 
X5.3653Y-.7249 
Y-.7251Z-.45 
X5.4645 
X5.4655Y-.625 
X5.3647 
X5.3653Y-.7249 
X5.4645Y-.7251 
X5.4655Y-.625 
X5.3647 
Z-.55 
X5.4655 
X5.4645Y-.7251 
X5.3653 
Y-.7249 
X5.4645Y-.7251 
X5.4655Y-.625 
X5.3647 
X5.3653Y-.7249 
Y-.7251Z-.6 
X5.4645 
X5.4655Y-.625 
X5.3647 
X5.3653Y-.7249 
X5.4645Y-.7251 
X5.4655Y-.625 
X5.3647 
Z.25 
(cutting words) 
T7M06 (1/8" HSS 2 flute ball end 
mill) 
S4800M03 
G00X5.4643Y-.8501 
G43Z.25H07M08 
Z.2 
G01Z-.15F40. 
X5.5883Y-.8503 
X5.5895Y-.7263 
X5.4643Y-.8501 
Z-.25 
X5.5883Y-.8503 
X5.5895Y-.7263 
X5.4643Y-.8501 
Z-.35 
X5.5883Y-.8503 
X5.5895Y-.7263 
X5.4643Y-.8501 
Z-.45 
X5.5883Y-.8503 
X5.5895Y-.7263 
X5.4643Y-.8501 
Z-.55 
X5.5883Y-.8503 
X5.5895Y-.7263 
X5.4643Y-.8501 
Z-.6 
X5.5883Y-.8503 
X5.5895Y-.7263 
Z.25 
G00X5.2404Y-.7327 
Z.2 
G01Z-.15 
X5.2412Y-.8497 
X5.3651Y-.8499 
X5.2404Y-.7327 
Z-.25 
X5.2412Y-.8497 
X5.3651Y-.8499 
X5.2404Y-.7327 
Z-.35 
X5.2412Y-.8497 
X5.3651Y-.8499 
X5.2404Y-.7327 
Z-.45 
X5.2412Y-.8497 
X5.3651Y-.8499 
X5.2404Y-.7327 
Z-.55 
X5.2412Y-.8497 
X5.3651Y-.8499 
X5.2404Y-.7327 
Z-.6 
X5.2412Y-.8497 
X5.3651Y-.8499 
Z.25 
G00X5.3647Y-.5 
Z.2 
G01Z-.15 
X5.2388 
X5.2397Y-.6259 
X5.3647Y-.5 
Z-.25 
X5.2388 
X5.2397Y-.6259 
X5.3647Y-.5 
Z-.35 
X5.2388 
X5.2397Y-.6259 
X5.3647Y-.5 
Z-.45 
X5.2388 
X5.2397Y-.6259 
X5.3647Y-.5 
Z-.55 
X5.2388 
X5.2397Y-.6259 
X5.3647Y-.5 
Z-.6 
X5.2388 
X5.2397Y-.6259 
Z.25 
G00X5.5905Y-.6194 
Z.2 
G01Z-.15 
X5.5917Y-.5 
X5.4655 
X5.5905Y-.6194 
Z-.25 
X5.5917Y-.5 
X5.4655 
X5.5905Y-.6194 
Z-.35 
X5.5917Y-.5 
X5.4655 
X5.5905Y-.6194 
Z-.45 
X5.5917Y-.5 
X5.4655 
X5.5905Y-.6194 
Z-.55 
X5.5917Y-.5 
X5.4655 
X5.5905Y-.6194 
Z-.6 
X5.5917Y-.5 
X5.4655 
Z.25 
N0080T2M06 
S9600M03 
G00X4.4765Y-.9119 
G43Z.25H02M08 
Z.1 
G01Z-.15F5. 
X4.4831Y-.9344F30. 
X4.4976Y-.9552 
X4.5211Y-.9741 
X4.5536Y-.99 
X4.5952Y-1.0013 
X4.6327Y-1.0064 
X4.6725Y-1.006 
X4.7094Y-.9986 
X4.742Y-.9847 
X4.7692Y-.9651 
X4.7888Y-.9418 
X4.8041Y-.9115 
X4.8197Y-.8653 
X4.8318Y-.8172 
X4.8377Y-.7615 
X4.8365Y-.6983 
X4.8284Y-.6268 
X4.8198Y-.5824 
X4.8059Y-.545 
X4.7862Y-.5127 
X4.7661Y-.4917 
X4.7414Y-.4765 
X4.7077Y-.4653 
X4.6633Y-.4591 
X4.6113Y-.4593 
X4.575Y-.4631 
X4.5442Y-.4721 
X4.5193Y-.4871 
X4.5001Y-.5074 
X4.4845Y-.5353 
X4.4765Y-.5556 
Z.25 
G00X4.0552Y-.5465 
Z.1 
G01Z-.15F5. 
X4.0749Y-.5309F30. 
X4.0964Y-.5047 
X4.1132Y-.4841 
X4.1332Y-.4674 
X4.1595Y-.4555 
X4.1947Y-.4478 
X4.2283Y-.4473 
X4.2594Y-.4541 
X4.2868Y-.4675 
X4.3086Y-.4862 
X4.3225Y-.5075 
X4.3295Y-.5328 
Y-.5628 
X4.3221Y-.5935 
X4.3077Y-.6209 
X4.2868Y-.6439 
X4.2619Y-.6605 
X4.2327Y-.6707 
X4.1946Y-.6752 
X4.1426Y-.6738 
X4.0993Y-.6717 
X4.0626Y-.6736 
X4.0505Y-.676 
Z.25 
G00X4.041Y-.4539 
Z.1 
G01Z-.15F5. 
X4.051Y-.4868F30. 
X4.0547Y-.5269 
X4.0531Y-.5808 
X4.0501Y-.6549 
X4.0531Y-.7147 
X4.0584Y-.7464 
X4.0659Y-.7691 
X4.0783Y-.7869 
X4.0987Y-.8019 
X4.1284Y-.8137 
X4.166Y-.8199 
X4.2023Y-.8216 
X4.2372Y-.819 
X4.2675Y-.8107 
X4.2932Y-.796 
X4.3138Y-.7758 
X4.3236Y-.7603 
Z.25 
G00X3.8937Y-1.0125 
Z.1 
G01Z-.15F5. 
Y-.4535F30. 
Z.25 
G00X3.6379Y-.7347 
Z.1 
G01Z-.15F5. 
X3.4179F30. 
X3.3975Y-.7342 
X3.3751Y-.7417 
X3.3506Y-.7563 
X3.3318Y-.7734 
X3.3179Y-.7958 
X3.3091Y-.8257 
X3.3058Y-.8654 
X3.3086Y-.899 
X3.3183Y-.9324 
X3.3345Y-.9614 
X3.3555Y-.984 
X3.3807Y-.9999 
X3.4082Y-1.0083 
X3.4298Y-1.0101 
X3.6391 
X3.6379Y-.4507 
Z.25 
G00X3.1581Y-.6425 
Z.1 
G01Z-.15F5. 
X3.1574Y-.5996F30. 
X3.1495Y-.5624 
X3.1346Y-.5255 
X3.1189Y-.4965 
X3.1018Y-.4754 
X3.0805Y-.4606 
X3.0507Y-.4498 
X3.017Y-.4452 
X2.9811Y-.4478 
X2.9468Y-.4577 
X2.9207Y-.4724 
X2.9028Y-.4906 
X2.8896Y-.5149 
X2.8769Y-.5529 
X2.8677Y-.5937 
X2.8644Y-.624 
G03X3.1578Y-.6425I.1445J-.0442 
G01Z.25 
G00X2.7242Y-1.0125 
Z.1 
G01Z-.15F5. 
Y-.4535F30. 
Z.25 
G00X2.5702Y-.8187 
Z.1 
G01Z-.15F5. 
X2.4211Y-.4778F30. 
Z.25 
G00X2.3035Y-.8187 
Z.1 
G01Z-.15F5. 
X2.5035Y-.2388F30. 
Z.25 
G00X2.0889Y-1.0125 
Z.1 
G01Z-.15F5. 
Y-.4535F30. 
Z.25 
G00X1.4801Y-.4539 
Z.1 
G01Z-.15F5. 
Y-1.0129F30. 
X1.7067Y-.4539 
X1.941Y-1.0125 
Y-.4535 
Z.25 
G00X1.0132Y-1.0129 
Z.1 
G01Z-.15F5. 
X1.3333F30. 
Y-.4539 
X1.0132 
Z.25 
G00X1.3333Y-.7501 
Z.1 
G01Z-.15F5. 
X1.0586F30. 
Z.25 
M30 
%
Handle Arm Back
% 
O1447 
(handle_arm_back) 
(Part is located at back side and 
right side of already cut side, top 
of finished part) 
G90G80G54G40 
(Facing top) 
T1M06 (1/2" HSS 2 flute end mill) 
S2400M03 
G00X-.251Y.251 
G43Z.5H01M08 
Z.35 
G01Z0.F20. 
X6.251 
Y.032 
X-.251 
Y-.187 
X6.251 
Y-.406 
X-.251 
Y-.625 
X6.251 
Y-.844 
X-.251 
Y-1.063 
X6.251 
Y-1.282 
X-.251 
Y-1.501 
X6.251 
Y.251 
X-.251 
Y-1.501 
X6.251 
Z.5 
(Profiling) 
G00X-.251Y.251 
Z.34 
G01Z-.21 
X6.251 
X-.251 
Y-.187 
X-.1816 
G03X-.25Y-.5I.6816J-.313 
G01Y-.625 
X-.251 
Y-1.063 
X-.1816 
X-.251 
Y-1.501 
X6.251 
Y-1.063 
X6.1816 
G03X6.25Y-.75I-.6816J.313 
G01Y-.625 
X6.251 
Y-.187 
X6.1816 
G03X5.5Y.25I-.6816J-.313 
G01X.5 
X5.5 
G02X6.25Y-.5I0.J-.75 
G01Y-.75 
G02X5.5Y-1.5I-.75J0. 
G01X.5 
G02X-.25Y-.75I0.J.75 
G01Y-.5 
G02X.5Y.25I.75J0. 
G01Z.5 
G00X6.251Y.251 
Z.25 
G01Z-.21 
X-.251 
Y-1.501 
X6.251 
Y.251 
Z.5 
M30 
% 
Appendix H: ATD Pump Designs 
Figure 8: ATD Pump 
Figure 9: ATD Pump Exploded View 
